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ABSTRACT 

■ Fifteen hyperkinetic children (6-12 years old) were 
involved in a pilot study to test 3, Feingold's hypothesis that 
hyperkinesis may be caused by artificial flavors and colors in food. 
Prior to treatment, parents and teachers completed bi-weekly 
questionnaires regarding each Ss' behavior both on medication 
(pretreatment period) and when medication was discontinued (baseline 
period), 2s were randomly assigned to either the experimental (K-P) 
diet which eliminates artificial flavors, colors, and natural 
salicylates or a control diet for U weeks. The following months each 
S was placed on the alternative diet. Following each diet conditionr 
parents were interviewed, school reports were examined, and a 
judgment was made using the Clinical Global Impressions scale without 
knowledge of diet condition. Results showed that both parents and 
teachers reported fewer hyperkinetic symptoms oit the K-P diet as 
compared to^ pret^atment baseline; that teachers noted a highly 
significant reduction of symptoms on the K-P as compared to the 
contrcrl diet but the parents did not; and that control diet ratings 
did not diffe? from the baseline perio'd for either parents or 
teachers. Although findin'gs suggested that the K-P diet may reduce 
hyperkinetic symptoms, results should be viewed cautiously until 
further research is comp^'eted. Concluded in a critigue of the pilot 
study by the National Institute of Education was that the behavioral 
outcome measures were "soft" and pharmacology uncertain;^ that the 
experimental design; was subject to .certain problems; and th^t the 
sample size did not allow for much further analysis. (SB) 
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, > - ' ' NIE STAFF CRITIQUK OF C0NM.FR:5, I'.T AT,., "FOOD ADnT.TIVl'.B AND 
I .'; ' ' lIYI'FUKU!iSi;5: A roNTUOLLi:!) nOUHI-K liLlMI) I:XF'I UIHFNT" 

This Js .M pilot r.tutly nnd, ns tsuch, in a prol imlnnry iiLtwnpt to 
^ dl«:coviT empiric ally wh.'Lhor, utulcr cortain specified conditions, there Iff 
statlKtlcal ln!.l if Icat ion for the asf.ci tlon that 1 ood add I liven, as charnc- 



^,1 



terl?.od by Dr. Ben F. I'cinr.oid, are caur.ally related to hypcrklnej;ir. In 



^ yj , children. 

nospito the title of the r.tudy, it in not, nor was It intended to be, 
n test of the effects of food addi t ives p<j,r se. Rather it in a tent of 
j two diets — the Feinpold diet uhlcli contains no artificial colors or 

flavoring and the control diet which does in amount;: commonly found i"^/ 
the marketplace. 

An a test of two diets it is the inve.sti}?,at orn" conclusion that the 
results should be viewed with caution. An the invent if.ators observe, the 
Fcinp.old diet not only differs from the control diet with respect to 
certain food additives, but also with respect to the amount each diet 
contains of several coinpon and essential nutrients, e.p,., carbohydrates, 
vitamin C, niacin, thiamin and others. Tluis, it is difficylt to tell whether 
the behavior of the children on tlie Feini'old diet chanRcd because of food 
additives or because of nutritionil differences. There is reason to believe 
such a dlntinction may be important, lor example, the investif.Htors call 
attention to the obncrvrd assoclaf Ion of liyperkinenis and hypoRlycemia, 
(s^ and indicate that Iiypoj'.l ycomia in diotarily regulated by, among other 

^ thlnRS, nduclnp, carbohydrate intal<e. Since the^ingold diet has fewer 

^ carbohydratea than tlie control diet, the Invest Ip.ntora note thnt-part of 
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"the ^bnorvod r.ductlon In hyporklnn.l« nttriln.tcd to reduced food ndditlvcs " 
could as won bo attributed to the attenuated cffoctn of hypoRlycomla. 
The possibility of other uncontrolled cffoctn due to dlctnry differences 

cnnnot be discounted. 

TWO other slcnlflc.nt sources of uncertainty In the study are its 
small .ampl.. .ivM (15 children), and the uncertain control of the Infor- 
mation and oypectations held by the parents. In the first instance a 
review of the literature and statistical considerations suRr.csted that a 
sample size of 80 children would be large enoufjlvto permit reliable esti- 
n,at.es of statistical differences. That a significant effect is shown 
with Just IS children does not take away from the desirability of a _ 
larger sample in order tolnsure and expand tl,c gonoralizahi lity of the 
results to children :or diverse social and demographic characteristics. 

A larger sample might also shed light on the unexplained finding r.hat 
the behavioral effects of tUa diets arc evidently related to the order 
m which they are administered to the children figure 2. p. 25 of report). 
That is. when the Foingold diet is given first, followed by the control 
diet, the difference in the children's behavior between the two diets la 
not significant, and there is only trivial amelioration of behavior due 
to the Felugold diet. lU.t when the Felngold is administered after the 
control diet, there appears to be a significant different between the t.o diets, 
nnd a marked reduction of hyperkinetic symptoms of those children using the 
rolngold diet. The Investigators Indicate that "order effects" of this 
kind are not an una^fnion finding in other drug-related "double blind" 
research. Nonetheless, one would e.pect that if the observed affects 
were entirely or oven largely duo to dietary differences, then there would 
^ be consistent effects regardless of the order of presentation of the diets. 

ERIC ;> 



.„„poti,>r. l.u,.r„rK,,..o„. th= c,at„. 0„. .,uch aUcrnativc th« 

..irca^ ..ud/or .■■.■.•...l..r» nro inClu-n.-c. d,rour,h CeU aw.r.nc.a o£ 
dUfc.r,.n.... .l.. dlot-n. or .o,„. od.nr „„.o„croyiod ...posure to 

inromnt, -1 M,.,.o.,„.,aly bl.. tl.oir raUnr.^ of the chndr-n'^ 

bobovlor or. po.^lUy. directly lnfU,o„.o the behavior of tho children. 
The study doe» „ot pernilf conf i dent selection among the alternative.. 
W thus it slu,ply shows that vhUe this particular formulation of the 
Felnf.old diet «,y reduce hyperkinetic heh.nvlor, It Is also possible that 
tho observed reduction l.s an artifact oC tl,e parents and teachers' 

belief thnt it will. 

,„ addition to the foreoolnr. prlm.nry concerns, there are a number 
of secondary Ir.sues which also have been expo.,ed by the study and which will 
need consideration ..efore en,barRini. on further research or est.abU.shins 
policy With regard to food additives. These Is.sues are largely methodolo- 
gical or cuestion., of -study desir.n which mir.ht exert influence on the 
findings and which must be better understood in the assessment of the 
validity of these and_ future results. The issues are as follows. 

, , , control diet produce an Increase in hyperkinetic 
bel.aviors reported by t<.>.ichcrn and not by parents? 
2. What are tl.e Pharmacol or. ir.al and behavioral implications 

of uBlun .ub)oc.H. sotno of whom, as In the pilot study, were 
on medication prior to tl>e experiment, and some of whom 



were not? 



Wliat. offacL would the vnrhU.lon In prior dic-tary hahltn of the 

1 

cllJdrcn Ii.ivc on thu findliij.vi? 1« reason to sunpcrL 

lou{> uhu c.n ry-ovur cflecLf. of pro-troatmcMit diotr,? 
How iiuiiiy .uul Lvpor. oi rcM.itcd factor;) tmi»t bu taken Into 

account in dofinini; and studvin}- hypyrklncyl s? Thcru aro 
proHun.od ar.soc Iation<3 bcLwccn Iiypcrki nu;; i s and such factora 
as ar,ts rosidcuLlal location, hypo{',lycomia , etc., each o£ 
which will limit the- dctcrminacy of future, results unless we 
have sufficient awareness c»,f their incidence, dtiology, and 
effect to permit appropriate. asKiiinpt Ions and controls. 
What is the rel lability and validity of the 10-ltcm hyperklnesls 
index u;5ed, ^iven that it is a short version derived from a 
much longer scale? 

Althonc.h tlio analysis of variance has an "order of diet" term 
in the model (mislabeled as "group" in the report). Figure 2 
p, ?'j Illustrates that the order effect may be worth investi- 
gating further. 

The report and this figure use "baseline-corrected scores", which 
are the differences between the ratings o£ the children before 
and after they wore placed on the diets. There are disadvantages 
in using difference scovos for siuli analyses (Including variance, 
unclear Interpretive meaning, etc.,). Arc there otlier, more 
effective ways to correct for initial differences in behavior 
of the (JiiUlren? 



The pilot «,tu.ly cot>clncU-f5 that fludingr, should bo reviewed with cnution 
nnd this r.coms A.) be a f.iir lit atcMiKMiL . The bcli.iviornl oufcon.a tncnr.uren 
oie "nolL" .Hul the ph.nin.uolor.y u.u.-rL.iIn. The exper imenLn 1 deslr,n Is 
oubject to certain problem;; ar, the authors point out. The sample hIzc 
docs not nllou for much lurthcr analysis. The question is whether or 
not t<j correct the der.Ign for stronL^er inferences, zct more data, and 
continue this rer.earch. This does not s'eem to be a question that can be 
answered by r.tatJstlcs or analvr;is. Knther it is a question which 
must be addressed within and between the many relevant subject-matter 
aroas, whoso menbcis, armed with theory and method, can objectively 
continue the exploration of this complex phenomenon. 



ERIC 

hniimjiimrrTiaaia 



Acknowledgeraents 

'Jh. authors wish to express their thanks to Bernard Levy, 
...J.. O:.roctor oZ the Human Resource Instxtute of . Boston who 
o.'x-'^naxly per;r..tred the senior author to begin this study 
-.-.^ institute, and to Richard Sarle, Administrator, i"or 
Jacxlx-cating contract arrangements. David Boesel of the 
IVational institute of Education was responsible for many 
helpfuo. arrangenients and patiently encouraged the contmua- " 
rion of ihe study after the senior author moved to the' 
University of Pittsburgh. 

Alan Cohen, M.D. and Janice Hubka, M.A. assisted during 
pilot phases of the program in Boston. Joanna Dwyer, DcSc." 
./as instrumental m providing much useful advice in the early 
^,n..e. of the .vaay regarding dietary and design aspects of 
cn e i ve 3 1 xg a t i o n . 

Be.oamm i^^emgold, M.D. served as a consultant and aav.sor 
on th. pro:ect, .nd o. course provided the initial impetus to 
open up the enLire field of investigation for study. 



ERIC 



Pood Additives and Hyperkinesis : A Controlled 
Double-Blind Experiment- 
C. Keith Conners, Ph.D., Charles H. Goyette, Ph.D., Deborah A. 
Soathwick, M.S., James M. Lees, M.D. and Paul A. Andrulonis ,M.D. 
University of Pittsburgh Department of Psychiatry 

Introduction . In June of 197^. a preliminary report was 
presented by Benjamin F. Feingold, M.D., professor emeritus 
of the Kaiser-Permanente department of allergy, in which it 
was proposed that hyperkinesis in childhood is a^/ociated with 
the ingestion of salicylates, of compounds which cross-react 
with salicylates, and with common "food additives", i.e. arti- 
ficial flavors and colors. Other oral presentations, including 
a popular book and testimony in the Congressional Record, have 
served to popularise the hypothesis that this common childhood 
behavior disorder may be caused by artificial flavors and colors 

in food. 

The medical literature shows that urticaria and asthma can 
be induced by food additives and dyes (Chafee & Settipane, 1967), 
and that strong allergic reactions occur to some dyes in patients 
with aspirin hypersensitivity (Juhlin, et. al., 1972). Feingold 
.-.vtied v'i-^^'/^) ^^'^it patient wa.U-, u^.^irin hyp'-^"->-*"-* ^^-'^^ 

ohoweci rerai3Ji.c>r. oz psychiatric disturbances when tne ^u.-uiv. 

O 



was placed on a diet free of natural salicylates/, food colors 

\ { 
and artificial flavors. Because of the supposed cross-reactivity 

of salicylates and dy6S -(especially tartrdzine, the yellow PDS:C 
#5 dye) , Feingold treated hyperactive children with a diet free 
of so-called natural salicylates (found in many fruits) ?nd all 
artificial colors and flavors. 

A number of criticisms were immediately* raised against 
Feingold '3 claims (many of these are summa iz^d in the National 
Advisory Committee on Hyperkinebis and Food Additives Report 
to the Nutrition Foundation, based on a conference held in 
January, 1975) . Included among the criticisms are that: 
(1) the patients reported upon were not described by any standard 
methods, nomenclature or measurements; (2) no controls were uti- 
lized to compare changes against those in the children treated 
with the elimination diet (hereinafter referred to as the K-P 
dietX; (3) no objective measures of change were employed; (4) the 
observer of change was not blind to the treatment being evaluated 
and had a vested interest in confirming the hypothesis; (5) al- 
ternative explanations based on commonly accepted placebo pheno- 
mena were not considered; (6) no measures of the actual dietary 
habits of the patients were presented to rule out the possibility 
of a^ii.-tended harmful dietary effects or chat chaajc^ ^.-.^ ^.^w 
ocher than artificial flavors and colors couia caujc ch*^ c^^^^l, 
(7) claims of percentage improvement varied from one prcjcncacis-.". 
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« 

ICO another, and no hard sM?atistic^l nunibers were ever employed* 

f 

u./* ^.-ort, the claims were strictly impressionistic, anecdotal^ 
and lacking in objective evidence. 

Because of the wide public interest aroused by the claims, 
nowever, and because of che public health implications of the 
ny^jothesis, the National Institute of Education (NIE) , of the 
Department of Health, Education and Welfare (HEW), solicited 
contract proposals for the study of^/the hypothesis. An initial 
contract was awarded to the Human Resource Institute of Boston, 
with C. Keith Conners as Principal Investigator. Since the 
contract was awarded in May of 1974, only a small pilot study 
was completed before the end of the school year. In the sub- 
sequent October Dr. Conners took up a new position as Associate 
Professor at the University of Pittsburgh Medical School's 
Department of Psychiatry where the bulk of the present work 
was undertaken. 

Method 

Subjects . In order to be eligible for the study, children 
had to be between the ages of 6 years and 12 years and 11 months. 
The children were examined by a child psychiatrist who utilized 
a standardized examination and rating scale, and had to agree 
that the child iic the criteria for hyperkinetic rcaccio/i oi | q 
O childhood (306.0 of tne APA uSM II) based upon the med^Cv*! 

ERIC 
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social history, oareat and teacher symptom ratings, and the 
psychiatric rating scale. Demographic, history, physical and 
mental status examination, neurologic evaluation and rating ^ 
scales were all forms adopted by the National Institute of 
Mental Health Psychopjfe^armac ology Research Branch foj: conducting 
scientific trials in pediatric populations with drugs and ref- 
lated types of studies (Appendix I) . The purpose of these 
instruments was to record in an objective and standardized 
.manner the entire set of data available on each child. • 

Central to this study was the use of two symptom rating 
scales filled out by parents and teachers (Conners, 1969, 1970). 
The teacher scale is a 39-item list of common behavioral prob- 
lems found in school age children. The parent scale is a, 
93-item symptom list covering a wide variety of behavioral re- 
actions in children. Both scales have been demonstrated to have 
satisfactory reliability and validity. Most of the present 
report will deal with data from a. lO-item subscale ("hyperki- 
nesis index*') which measures the cardinal symptoms of the hyper- 
kinetic syndrome. The 10 items are identical for parents arid 
teachers. Since each item is scored 0, 1, 2, or 3, scores 
may range from ^ero through 30. It should be emphasized that 
these scales do not diagnose hyperkinesis ; diagnosis u a 
complex judgment based upon all of the data available 'co i:ne 

II 



c'ir.iclan; but srudies, have .shoWn that a cut-off score of 15 
on the LO-item scale is an efficient discriminator between 
di^ainooc'd patients and' classroom controls (Sprague, et.al./ 
^97i>; , and thit thp ocale is sensitive to changes, brought 
Joout by other thcrajpies . 

Table. 1 shows €naz of 37 children referred for the study, 
:.5 completed the entire • program, with the other children largely 
havm^j aropped out prior to the actual start .of the experiment 
itself- 



Table 1 here 



In addition to .symptoms of moderate to severe degree, the 
children "had to have a history" of at least two years duration 
Oi.- Che major sy^iptoms of the - hyperkinetic syndrome. Most had 
lA fact been seon as problems by parents from a relatively 
early age.^' ^|bie 2 shows the distribution of ages in the 
^-ildren completing this &tudy, and Table 3 summarizes the 
selection criteria. 

:■ 12 

Tables 2 and 3 here 



-A .V.O-C co'-.vj4..- c,cri,ita.on -o^ z:,c ^u^^'j^:.. ..u .... - ^ 
ri...-co-:-', ucno 'c.y.-.c status, physical, c:-a-ac..->r^j-c_c3 a-c.L../.-. 

comp':^tc ar-V^,io o£ t^c .XX.'i^r ,:orms by tnc xiio.^c-c.^^cs ^uuow.w. 
of George Wasn..ngton University. 
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Table 2 



A^u ^'ix Months 


Age Distribution of Sample 
% 


N 




6.7 


1 




53.3 


8 


109-132 


33.3 


5 




6.7 


1 



''*-*cdn Age = 105.4 luonths (8.78 years) 
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Desxr^. Prior to treatment parents and teachers inde- 
pendently completed bi-weekly questionnaires regarding the 
ch^ld*^ currant behavior , utilizing the abbreviated 10-item 
wA.v-Ou\ scale ( **pre-treatment period'*). These measures were 
collected for two weeks, and then if the child was on medica- 
twn, the medication was discontinued and the ratings continued 
fcr ancwher two weeks ("baseline period'*). If the child was 
i.oc on medication, the ratings were similarly collected for 
cnc two-week baseline period. 

At this point the children were randomly assigned to 
eiuher uhe experimental (KP) diet, or a control diet. Parents 
and teachers continued to observe the children with weekly 
symptom ratin^js for four weeks. At this point the parents 
were interviewed by the principal investigator, the school 
reports v;ere examined, and a judgment was made without know- 
leage of -hu diet condition as to overall global improvement, 
u^m^j the Clinica'. Global Impressions (CGI) scale. The same 
proceaura was then followed for the next one month while the 
ch:.I.d wa:- on the alternative diet. A summary of the experi- 
mental procedure appears in Table 4, and Table 5 lists the 
iri;^trui?.encs used to document the trial. 

Tables 4 and 5 here 

^ ^ _ , ^ .^JL-^. tha venous forms u:-ca ''oc aCu^.. '^^^ 
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Experimental and control diets > Prior to the start of 
the diets the parents met with the nutritionist (D.A.S.) who 
explained the particular diet the child was assigned to, giving 
the parent a list of items to be excluded, as well as a list 
of acceptable items. Procedures regarding compliance were 
discussed and general matters regarding food selection, pre- 
paration and recording were outlined. 

The control diet was devised with the following criteria 
m mind: (1) The diet should involve the same degree of time 
in preparation, shopping and monitoring as the K-P diet; (2) 
the itd:Tns in the control diet should be drawn from the same 
food groupings and categories where ; .jw '.ble as the K~P diet; 
(3) the two diets should be nonover lapping; i.e. items on the 
control diet should allow for eating of items excluded on the 
K-P diet, and vice versa; (4) the control diet should be as 
palatable and easy to follow as the K-P diet; (5) the control 
diet should appear plausible and reasonable as a possibly 
effective ^ treatment. 

with regard to this last point, care was taXen in the 
instructions to parents to make each diet seem worthwhile and 
as likely to provide benefit as the experimental diet. At no 
times were the words K-P, Feingold diet, experimental diet, or 
control diet used.y Instead, parents were told that their child 
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would try both diets, that either might produce improvement, 
ana that it was necessary to have both diets to compare with 
each other. They were told we were studying dietary factors ' 
in behavior problems, and that there might be a number of 
separate food items that could cause behavioral difficulties, 
and that only by systematically comparing different approaches 
could we be sure which diet(s) might be effective for their 
child. The two exclusion diets and suggested items available 
on each diet are provided in Appendix II. 

Assessment of Prior Dietary Status . A nutritionist col- 
lected dietary information on each child using a dietary 
questionnaire, 24-hour recall, and food frequency measure. 

Dietary Questionnaire - Parents supplied information 
pertaining to the food habits of their child -- ..number of meals 
and snacks per day, foods eaten for meals and snacks, meal times, 
food likes and dislikes, problems at the meal table, food al- 
lergies and other medical complications (See Appendix II) . 

24-hour Recall - Parents were asked to recall every- 
thing consumed by the child during the previous day. The time, 
place, a description of preparation and judged amount xor each 
food item were also recorded. Food models were used to assist 
xti d3oC33in9 tuc aiTiOunt. 

2<J 
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Food Frequency Measure - Given a list of foods, 
parents were asked to indicate the number of times or frequency 
each food is usually consumed by their child during a "typical" 
week (See Appendix II) . 

^ The twenty-four hour recall, frequency and questionnaire 
were used together to determine the adequacy of prior dietary 
habits of the children (Adelson, 1960; Beal, 1367; Burke, 1947; 
Stefanik, et. al., 1962; Chalmers, et. al., 1952) • Data from 
recall and frequency were grouped acJcording to the basic four 
food groups, and with the data from the questionnaire, judged 
for adequacy and appropriate dietary patterns which would be 
conducive to sound nutritional practices. Problems or poor 
eating habits were discussed with the parents. 

Dietary Compliance and Nutrient Monitoring . During the 
12 week program, parents kept diet records, recording everything 
their child consumed, for 6 days each month. The time, place, 
food, a detailed description and the method of preparation, 
and the weighed or measured amount consumed were to be recorded. 
Three to seven day diet records have been shown to give reliable 
dietary information for nutrient analysis (Beal, 1967; Chalmers, 
et. al., 1952). In addition, parents maintained a list of 
infractions that occurred during each of the diet periods, 
and completed a dietary degree^ of difficulty questionnaire-, at 
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the conplusion of each diet period to assess the comparability 
ox the difficulty in following the control and experimental 
diets (see Appendix II) . 

Determination of Nutrient Intake . Diet records were 
coded using the USDA Home & Garden Handbook, No. 72, Nutrient 
value of Foods, and analyzed with the Diet Research Program 
for calories, protein, carbohydrate, fat, calcium, iron, , 
Vitamin A, thiamin, riboflavin, niacin, and Vitamin C. Averages 
for the nutrients were calculated for each individual based 
on the 6 day diet records (representing one month) for the 
three month periods, i.e., 3 sets of averages for each indivi- 
dual. Group averages were tabulated for each month period. 

The computed nutrient intake data reported the contribu- 
tion in gram units and percent made by meals (breakfast, lunch, 
dinner and snack) for individuals and group. Percentages of 
the Recommended Dietary Allowances were calculated for breakfast, 
lunch, dinner and snack; total for each individual average 
intake; and for the group intake during baseline, K-P diet and 

> 

control diet. 

Recomn-.endoi Dietary Allowances . The Recommended Dietary 
Allowances (RDA) are the levels of intake of essential nutrients 
conoidcred, in the judcjemcnt of the Food and Nutrition 3oa-d 
on the basis of available scientific knowledge, to be aacqua-- 
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to meet the known nutritional needs of practically all healt"ny 
persons. * 

» 

In order to meet these needs, the levels of nutrients 
listed 111 the RDA have an added margin of safety *to cover 
individual variation. The RDA was established as a. standard 
for populations. VThen dealing with individuals or small groups, 
2/3 of the RDA is, by convention, taken as a cut-off poin^in 
assessing adequate or poor diets. 

Levels of nutrients listed by the RDA have been categorized 
by sex and age groupings. Thus, the percentages of the RDA 
tabulated from the dietary records in the present study have 
incorporated "both sex and age of the subjects studied.^ 

Appendix III contains a detailed flow sheet of the different 
types of contact with the parents, teachers, and patients. 

Results 

Clinical Global Impressions . Table 6 shows the principal . 
investigator's judgement of improvement based upon interview 
with the parents, the parent symptom ratings, and the teachers' 
symptom ratings. The project coordinator (C.PI.G.) met with 
" parents prior to each of the two final interviews foliowimj 
O each diet, and reminded parents not '^o mention any spccix:ic 

ERIC • 2;") 
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fo<^ds involved in the diet. The Principal Investigator (C.K.C.) 
ax!.o reminded the parents at the start of the interview not tG _ 
reveal which diet their child' had been on. Then a ^semi-struc- 
tured interview was conducted in which the parents' vieW^-of 
overall changes, somatic changes, .peer and family changes, the 
child's reaction to the diets and any knowledge of changes in 
school were elicited. At this point, if the interview was , 
following the first diet, regardless cl what changes th^ parent 
noted or failed to find, the parent was strongly exhorted to 
give the other diet a fair try, to be scrupulous in following 
and monitoring it, and t,o encourage the child to follow the 
new diet. If the child had improved, parents wer- told he 
conceivcibly could improve even more on the second diet, and 
if unimproved, the second diet might offpr hope of more change. 
In this'way an effort was made to have the second diet unin- 
fluenced ^ results from the first diet. 



Table 6 here 



Table 6 shows that significantly more-of the K-P diet 
trials were rated as improved than the control diet, using a 

Wilcoxon signed ranks test (p -Ol) • 

■ r'xT-rxt r-itin-r'. Table 7 presents the burru'aar/ 



•'of hyperkinc^is index scores for the two racers, together wrc.-. 



Table 6 
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a .urnmary^of statistical analyses. Table 8 presents hyperkinesis 
index s.cores broken down by the order in which each treatment 
was received. The data indicate that the K-P diet is signifi- 
cantly more effective than the control diet for the teachers 
(p<.005), but not for the parents, while for both teachers 
and parents the K-P diet is significantly better than the 
baseline period, (p ^ .05) , whereas the control diet does not 
differ from the baseline. 



Tables 7 and 8 here 



Figure 1 shows that both parents and teachers notes 
approximately a 15% reduction in symptoms on the K-P diet, 
relative to a 3% or smaller reduction on the control diet. 
Figure 2 shows the same data broken down by order of- treat- 
ment, where it may be seen that the bulk of the improvement 
on the K-P diet was noted when it followed the control diet 
(although the order effect was not quite significant (p= .07) 



Figures 1 and 2 here 



.Figures 3 and 4 show the average hyperkinesis index score£> 
for all patients across the 12 weeks of the Gcucly, for i^aren-co 
r^^^^. and teachers, respectively, figures 5 and-6 present aatc. .roA". 
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Table 8 
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Control 


Rater, 


treatment 


Diet 


Diet 


Parent reports 


U ' 






K-P 1st (N=9) 


16.83 


16.11 


16.28 


Control 1st (N=6) 


15.50 


.10.23" 


14.87 


Combined 


16.30 


13.77 


15.72 


Teacher reports 








K-P 1st (N=9) 


16.22 


15.53 


18.22 


Control 1st (^'=6) 


1-6.88 


11.54 


15.63 


Combined 


16.48 . 


13.93 


17-18 
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two individual subjects which illustrate the remarkably close 
agreement between changes in behavior noted by parents and 
teachers at different points in the experiment. The congruence 
of these ratings provides assurance that the fluctuations are 
probably reflecting real behavioral changes and not idio- 
syncratic rating errors or unrelial^ility of the scales. 



Figures 3-6 here 



Tables 9 and 10 show the analyses of variance for the 
teacher data for raw scores and baseline-corrected (difference) 
scores. In the latter procedure, the mean of the baseline 
scores was subtracted from the mean of the scores for each 
diet period to correct for initial starting level of symptoms 
prior to treatment. Similar analyses for the parent data 
are presented in Tables 11 and 12. 



Tables 9 - 12- here 



The raw scores for each of the periods of the study, for 
the different treatments and treatment orders for parents and 
.teachers are presented in Appendix IV. Appendix' V presents 
the informal comments of teachers as these were noted on the 
^ . symptom questionnaires filled out at the end of the two diet 

ERjC . 3 ) 

periods. ^ ' 
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4 

Prior Dietary 'Habits . Inspection of the 24-hour recall, 
dietary questionnaire, and food 'frequency ijieasure indicated ■ 
profound individual differences in the 15 children participa- 
ting an the study. Two children had dietary habit£^y>)ich 
could be considered poor in most respects and which would 
likely worsen on restrictive 'diets without close supervision: 
one child had a good appetite, but did not like and rarely ate 
fruits and vegetables — this child's diet consisted mainly 
of cereal with milk, crackers and cheese, and bread; the second 
child was reported to have a poor appetite and be a picky 
eater who would not eat anything he did not like, particularly 
vegetables — he would not eat anything if one of his food 
dislikes was, among the foods served. 

Six children had some dietary habits which, though present: 
not a problem, could develop in the future into various forms 
of malnutrition. Two of these six children were reported. by 
the mother to be overweight, and four were "picky" eaters and 
usually avoided foods they did noc like - notably fruits and 
vegetables. 

The remaining seven children were reported to be good 
caters with no ap^.aront nutritional problems. 

4j 
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Nutrient Analyses of Diet Records . 

Pretreatment-Baseline - Nutrient analysis from 
J.iet records kept during pretreatment-baseline seemed to 
ivuxcate that the nutrient intake for the group was good to 
r^iequate. Table 13 reveals the percentage .of the RDA of 
calories and 8 nutrients for the group's average period intake. 
During this period, all nutrients exceeded 66% of the RDA 
v/T th protein, calcium. Vitamin A, riboflavin, and Vitamin C 
.\.,c^ding 100% of the RDA. However, large individual variation 
. .-r^-ed as can be seen from the magnitude of the standard de- 
-.u-^iLons also presented in this table. Thus although there 

no apparent nutrient deficiencies in the nutrients analyzed, 
...... ;vC3sibility that certain individuals may have undesirable 

. L.;?.es does exist (Note: the nature of the RDA is such that 
".uation of individuals should not be made on analysis of 
- <.o alone [e.g., individual needs vary and may not compare 
i.arly to a standard) ; for this reason individual compari- 
^-.r; v/ill not be discussed further) . 

Table 13 here 

AdGquacy of Intake on Trial Diets ^- Nutrient intake 
K-? and control diet periods are also presented in 
. ' c 13. As was the case with the pretreatment-baseline 
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Table 13 



Percentage i<DA and Standard Deviation of Group's 
Intake during Pretreatment-Baseline, Control 
and K-P Diets 
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%RDA 
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/O . 0 




Proucin 
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62.3 
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64.2 


1 OA '3 




Fac 
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(27.4) 


(75.5) 


(33.7) 


C77 fi^ 






(228.5) 


(68.9) 


(242.6) 


(71.5) 








127.9 


59.1 


120.9 


60.7 


105.7 


46.9 


Iron 


99.3 


35.5 


99.6 


36.6 


92.9 


28.6 




128 ..5 


137.7 


123.7 


85.7 


107.3 


122.8 




95. S 


43 '.5 


91.9 


47.6 


83.4 


36.4 


Riboflavin 


157.5 


65.0 


151.1 


67.8 


133.8 


48.8 


Kxacin 


84.2 


38.6 


78.3 


35.7 


94.3 


48.2 


Vitamin C 


221.2 


132.4 


239.5 


204.9 


140.9 


110.4 
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period,! the nutritional intake during both trial diets was 
good to adequate, with all nutrients exceeding 66% of the RDA. 

Treatment Differences - Statistical analyses com- 
paring nutritional intake while following the K-P diet vs. 
pretreatment-baseline indicated lower calcium, riboflavin and 
Vitamin C on the K-P diet (similar trends were observed with 
all other nutrients with the exception of niacin) . Comparisons 
between K-P. and control diets revealed only two statistically 
significant differences: carbohydrate intake was less on the 
K-P diet, but niacin intake was greater. No differences were 
observed between the control diet and pretreatment-baseline. 

Contribution of Breakfast - Reports have been made 
that the consui.iption of breakfast has a direct bearing on a 
person's activities during the morning. It is generally 
suggested that breakfast supply 1/3 of the days calories and 
nutrients. Table 14 shows the percent contribution made by 
selected nutrients to breakfast during the three periods. 
For this group, most nutrients are considerably less than 33%. 
Apparently breakfast was a small meal consisting of dairy 
food, grain food and a source of Vitamin C. The K-P diet 
severely reduced the Vitamin C sources taken at breakfast. 

Table 14 here 



Table 14 
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Percentage Contribution raade by Breakfast to Group's 
Average Daily Intake during Pretreatment-Baseiine 
Control and K-P Periods 





PretreatmGnt-'Ra<;pl inp 


concroi 


K-P 


Calories 




16 


15 


Protein 


15 


14 


14 


C<:ilcium_ 


22 


20 


23 


Iron ' 


17 


18 


15 


Vitamin A 


14 


15 


11 


Thiamin 


22 


26 


20 


.;j.uGjulavin 


20 


21 


21 


Niacin 


11 


15 


10 


Vitamin C 


30 


31 


18 
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Dietary Degree of Difficulty and Dietary Compliance 
Measures. The dietary degree of difficulty questionnaires 
were converted to numerical scores (See Appendix) and averaged 
for each diet (possible score of 0 to 25, 25 being very dif- 
ficult to follow) . The mean dietary degree of difficulty 
score, as reported by parents, was 8.27 for; the control diet 
and 9.53 for the K-P diet, indicating that the K-P diet per- 
ceived to be slightly more difficult to follow than the control 
diet. 

The mean number of infractions reported per weeL for each 
of the diet periods was 1.50 for the control diet and 1.33 for 
the K-P diet, indicating close adherence to both diets. Viewed 
in conjunction with the dietary degree of difficulty question- 
naire results, these data indicate a high degree of correspon- 
dence between diets on ."neasures of overall dietary difficulty. 

Discussion 

The results of this study strongly suggest that a diet 
free of most natural salicylates, artificial flavors and 
artificial colors reduces the perceived hyperactivity of some * 
children suffering from hyperkinetic impulse disorder. Teachers 
who observed the children over a l2-week pe^riod without know- 
ledge of when the child started his diet and without knowledge 

/ 

4V 
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or -.-■-G fact thai there were two diets which were employed, 
rated Lhe children as less hyperactive while the children were 
on the diet recommended by Feingold. The difference obtained 
between the ratings when the children were on the K~P diet 
and when they were on the control diet would have occurred by 
chance only 5 times in one thousand. Similarly, the teachers 
rated the children as significantly improved over the baseline 

period at the beginning of the study while on the_iL-E -die-t ^^-^ 

but not while on the control diet. 

The results from ratings by parents are slightly different 
in that parents do not detect a difference in behavior between 
the K-P and control diets, although they note the effect as 
compared with the baseline period. The fact that the parents 
do not detect a difference between the two special diets could 
mean that subjective factors associated with a change in diet 
of any kind mask whatevor therapeutic effect might oe present 
xn the 2<-P diet. This interpretation is supported by -the fact 
that whereas the baseline means for parents and teachers are 
very similar (16.3 and 16.5, respectively), the control diet 
means are somev;hat different (15.7 vs.' 17.2). 

Another possibility is that the children are in £ac-c not 

noticeably dii.iL.rcnt at home, but are observed to ■^'•^^^jor.o. c„- 

« 
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xn a more structured situation where task expectations are 
Clearly established, and where the teacher has a long baseline 
of comparison of the same children over many months. Similar- 
andings of weak or marginal effects on behavior as rated by 
l^arents in contrast to clear effects noted by ^teachers has 
oeen found in drug studies with hyperkinetic children. It 
ha,s been generally assumed that the demands on the child's 
attention and goal-oriented behavior are greater in the class- 
coom, and therefore that any improvements in these areas will 
■J more evident. 

It was found in this study that, the bulk of the positive 
■ranges noted by both parents and teachers occurred in the 
.jroup that started with the control diet and then switched to 
ue experimental diet. Such an effect could be due 'either to 
e £"act rhat the more responsive children happened," by chance, 
fall into the sequence involving the control diet first; or 
--.e results could be due to the fact that the observers have a 
learor basis on which to judge improvement after the control, 
^et has failed to produce any noticeable changes. Although 
his finding weakens the argument that the obtained differences 
.'o reflecting the K-P diet rather than some nonspecific factors, 
t should be noted that such findings are quite common in 
-.ychopharmacologic research involving crossover design:,. For 
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cxanple, in a double-blind crossover study involving dextroam- 
^phetamme and hyperkinetics, (Conners, Eisenberg and Barcai, 
1967) , the following results were obtained on the teacher 
questionnaire (using a somewhat different set of items) : 

Pre-Treatment Dexedrine Placebo 
Drug 1st (N=28) 29.1 20.6 26.00 



Placebo 1st (N=24) 22 .6 



12.8 21.2 



Combined 25.6 16.7 23.6 

It is clear that the drug effect is much more pronounced in 
the group which received placebo first. Thus, even when 
objective measures substantiate improvement in behavioral 
functioning in the first period of evaluation, the teachers 
may be less aware of the improvement until they see the lack 
of improvement on another treatment. 

Inspection of the individual rating.^ of children in the 
study shows .-that only four or five of the children were seen 
as improved by both parents and teachers. This fact is apparent 
from inspection of the clinical global impressions which took 
into account both parent and teacher effects. The findings 
suggest that there may be a small subgroup of hyperkinetic 
children who are showing the, changes induced by the K-P diet. 
' - Further research will be required to determine if such cnildrcn 
■ are physioiogxcally different from non-improvers. Anothu- 
po&sJoilxty needing furLher evaluation is that somehow u/.u 
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blind oJP the experiment, the bias of th6 parents, or communica- 
tion between parent and teacher regarding the diets served to 
bias the results in the children rated as improving. It seems 
unlikely on the face of it that teachers would detect a sig- 
nificant effect when they are unaware that two diets are in- 
volved. On the other hand, if enthusiastic parents communicated 
to teachers when the diets were changed, the obtained results 
would be entirely spurious. 

It is important to note that dietary compliance and 

\ 

deg;r^ee of difficulty following the diets were comparable for 
the cpntrol and K-P diets. The K-P diet may have been slightly 
more difficult to follow, but there were also slightly fewer 
infractions, suggesting that the effects are unlikely to reflect 
any real difference in the difficulty of, maintaining the child 
on the diets. 

It would be hazardous at this point to draw too many 
conclusions from this experiment, given the small size of 
the sample and the lack of complete consistency in the results. 
Any thoughtful observer will understand that a major interven- 
tion into dietary habits of a family will produce behavioral 
effects, regardless of the specific diets, a phenomenon well 
understood in the management of such conditions as juvenile , 
diabetes. The results would have been substantially cidrizi^cl 
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if it had been possible to have objective measures of function 
uncontaminated by the psychological factors which are bound 
to operate in the family-school-child system. At this point 
the results point to the need for considerable further in- 
vestigation. 

One of the difficulties in testing the Feingold hypothesis 
is that the independent variable—the foods being varied in the 
experiment— is so nonspecific. We cannot say whether the na- 
tural salicylates, food colors, food flavors— or indeed un- 
suspected nutritional factors— might not be responsible for the 
results.. For example," we found that, among other things, car- 
bohydrate intake was significantly less on the K-P diet. In 
view of a commonly held argument that many hyperkinetics 
suffer from hypoglycemia, it is conceivable that such an un- 
intended effect of -the diet is producing the improvement seen 
by parents and teachers. 

A matter of some concern is the extent to which the K-P 
diet reduced the nutrient intake of the children. As a group 
the children- still had intakes above the recommended daily 
allowances, but dietary problems could .arise for certadn 
individuals over a prolonged period of time. Dietary counseling 
and/or careful monitoring by a physician shoula be conGicerea 
until the long-term effects of the diet can be evulUc^tca ..vorc 



thoroughly. It was particularly notable that the children as.- 
a whole were poor in terms of the contribution of breakfast 
to the total recommended daily allowance of nutrient ''intake, 
and the fcict that vitamin C is substantially reduced on the 
K-P diet makes the role of breakfast potentially more of a 
problem in this group of children. 

The higher values of Niacin on the K-P diet has no ready 
explanation. Considering the number of comparisons examined 
statistically, this may be a chance finding of dubious sig- 
nificance from a practical point of view^^ 

Summary and Recommendations 

A double-blind crossover ti>ial involving a control diet 
and a diet eliminating artificial flavors, colors and natural 
salicylates as recommended by Feingold was conducted on 15 
hyperkinetic children. Teachers and parents observed the 
children, for one month prior to treatment, using standardized 
rating ^scaies . Both parents and teachers reported fewer 
hyperkinetic symptoms on the K-P diet as compared to the 
pre-treatment baseline (p-^.05) • The teachers noted a. highly 
significant reduction of symptoms on the K-P diet as compared 
to the control diet (p<,*005) but the parents did not. The 
control diet ratings did not diffei from the baseline period 
ratings for either parents or t^^achers. l]^ 
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It is concluded that the K-P diet may reduce hyperkinetic 
symptoms, though this result is put forth with caution in view 
of several features inherent in the present study which need 
further evaluation, including objective measures of change, 
manipulation of the independent variable and reducing the in- 
dependent variable to more specific components. 

The K-P diet produced consistently poorer nutrient intake 
than the control diet or baseline period, especially for ..vitamin 
C* However, the effects were not nutritionally serious inas- 
ipuch as the children 'were still having nutrient intake above 
the recommended daily allowances. Long-term consequences ^of 
the diet would have to be follov;ed with caution. 
The following recommendations are made: 

(1) Further studies employing objective measures, challenge 
"testing of the putative harmful agents, and other controls are 

required before definitive recommendations are made on any 
large scale basis; 

(2) Careful monitoring of nutritional status and dietary 
habits are recommended before children are placed on the K-P 
diet. 

(3) Food intake at breakfast needs especial care in 
hyperkinetic children; 
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(4) Biochemical and clinical' testing toldetermine the 

1 

possible mechanisms involved should be undertaken, especially 
on clearly defined subjects who improve on the K-P diet, 
but further validation, of the basic clinical effects is still 
required. 
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eOUCATlON* wetPA«6 

TIE NIE. EXPEIU:Ml-N.r ON ''*"°eSo«noN 

FOOD Aonrmiiis mi) HYn-:r<AcriviTY lZcea%T,T^ Tf^dlZoTJkl 

StATEn r,«°"t?°' ^'6^^ OR OPINIONS 

r .d'.qroiuxl arxl ;i:v'tr/ ^^'^^^i^!^^^'^ 

EDUCATION »50SIT<0N POL'CY 

In 1573 NIE rcsecirchers ijitjerasted in fincijji<.| alternatives tu drug 
troatirBnt for hyp^-rac±ive eleirentary r;ch:»]. yoiinqsicrs becamn aware of 
the work of Dr. Ben Feiiigold of tlie F^aiser-Permanente Mediccil Center in 
San Francisco. Dr. Fe.ingold's cLlnicaJ, experience with hyps^racti^Te 
children had led him ho i:x;Jicve Uvit. fcxr^l iridi ti^/t>:>, .^ixc-^aiailv ictifi- 
cial colors and flavors, were an iirportant contributing factor in the 
disorder and that dronviticaU.y fa^yonable lurults coiild Ixi achieved with 
3aT>e hyperactive youngsters by putting thean on a diet free of these addi- 
tives . 

After a visit with Dr, Feingold ard conversations with othjar doctors 
whD had triod thje diet, it was concluded that there was enough plausi- 
bilitv^ to th*e h^^poth^sis to warrant its being investigated systeiratically. 
In the spring of 1974, then, NIE requested proposals for a controlled 
ezKperijnsnt to test the hypothesis. A $60,000 contract for th^ stvdy was 
awarded to Dr. Keith Conners, currently Professor of Psychiatry at the 
University of Pittsburgh and since the ear ly^ 1960 's a researcher enuiient 

for Ms v.ork in this field. 

In this experiirent Dr. Conners first determined the pre-diet levels 
of hyperactivity arong 15 hyperactive children and then randanly assigned 
thpjn to expariniental and control groups. Those in the axperirnental group 
were placed on a diet Eree of artificial colors and flavors, those in the 
control group, on a diet ccntainixig the U3iiil corolemGnt of food additives. 
The diets were comparable in terrns of nutritional value and the degree of 
difficulty likely to be encountored in their inplenisiitation. The parents 
kept track of the food thciir children consumed and noted any dietary in-- 



Lr actions* 

lUich week parents and teachers filled out a standard hyperactivity 
r^atinq i^cale for thjs children in the extx>rin*jntal and control yroiips, 
and attj-^r one nonth Dr. Connors intervi^wecl I ho ijarr^nts ard n^vacrwt^d 
loarent and teacher ratings in order to make a global judginent alxxat 
:iach child's improveinEint, or lacJc of it. Pa.rents 'were not told which 
oaet was bejjg tested, and neither the uMchons nor Corjj-ts [at this 
tiine of the interviews) were told which dirt ."iny p^rti.cular child was 
on. 

At the end of tfie nnnth the children on the experirnental' diet were 
placed on the control diet and vice-versa. Oiico ayajjn parent.^, teachers 
and Dr. Ccnners rated them on the hyperactivity .scales. 

Fiased on the teachers' ratings, traditionally the most reliable of 
the three, there was a statistically significant difference bebveen the 

< 

c:<Ferijnencal ard control treabrjents. Doth i.>arent£5' and teaclAirs' ratings 
during the experimsntal diet indicated a sigixificant improvement over 
th£ pre-diet period, whjereas the control diet slTCwed no such irtprovement. 
Furtter, accordiivj to Dr. Conner's global assessments, the children on 
the experijnental diet did significantly better than U^sc on tl~£: control 
diet, ftowovar, a caqjarison bcitv-^ien parents' ratings for ths exporiinental 
and control treabT«nts showrxl no significant dif£crc-nco. 

Dr. Ccnners conclixlos that thje Foingold diet '*may reduce hyperkinetic 
syniptans," tfxDugh ho urgon caution in interpretation (.f rlv' resulti? and 
• ^nphxisizes tlie need for furti^jDr rosc.urch on th^^ siibject before any definitive 
recotinerxiations are made. 



